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Review

Silicosis in Turkey: Is it an Endless Nightmare or is There 
Still Hope?

INTRODUCTION

“We cannot solve our problems with the same thinking we used when we created them.” - Albert Einstein
As Albert Einstein said, we need to change the way of thinking to be able to make impactful changes. Silicosis is a global 
concern, but it is more prevalent in developing countries, because occupational health and safety issues usually go paral-
lel with the type and structure of economy. Many workers face “dirty jobs” mainly because of economic reasons [1]. High 
unemployment rate and having no other options for earning money usually forces the workers to accept any kind of job, 
sometimes, by taking the apparent work-related risk. Although the risks are well known in many occupational settings 
and effective control strategies are well established, new cases, even epidemics, still continue to occur [1]. The high rate 
of occupational diseases, including silicosis, in a country, may reflect the absence of effectiveness of regulations, imple-
mentations, and control [2].

Silicosis is an incurable occupational lung disease caused by inhalation and accumulation of free inhalable crystalline 
silica in the lungs. The silica dust causes a tissue reaction, which is associated with exposure intensity and duration. 
It is one of the oldest and most prevalent occupational diseases worldwide. Harmful exposure to silica can only be 
prevented by awareness of the hazard and effective control measures. Otherwise, lack of recognition of the hazard 
may cause a delay in controlling the exposure until the workers become sick. In that case, the diagnosis of the disease 
and its association with the workplace can only be identified by an astute physician, as occurred many times in the 
past [3]. For economic reasons, as in developing countries or developed countries with the industrial developments, 
a known agent in a new and unexpected occupational setting or a new agent with unknown respiratory health effects 
can be the cause of occupational disease [4,5]. Turkey is geographically and economically in the transition zone and  
carries both risks.

Implementation of primary preventive interventions and effective control measures become crucial for the control of 
occupational diseases. Thus, before moving forward, defining the magnitude of the problem is essential. In this concise 
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Silicosis is an ancient but still life-threatening occupational lung disease because of its incurable nature. Although its risks are known in 
many occupational settings and effective control strategies are well established, new cases, even epidemics, continue to occur in different 
sectors of Turkey. Before taking action, defining the magnitude of the problem is essential. In this concise review, we aimed to present 
the current situation of silicosis in Turkey. According to the data available to date, silicosis continues to be a major health problem in dif-
ferent sectors. Sandblasting seems to have the highest risk for the development of silicosis. Disease onset at early age and history of short 
exposure duration may indicate intense silica exposure. After denim sandblasters, dental technicians seem to be the new and recently 
recognized high-risk occupation group as per the increasing reports.

Because of the lack of a definite treatment of silicosis, prevention of the disease should be the main target. Better occupational disease 
registry systems would be useful to assess the magnitude of the problem. In addition to implementing the necessary regulations, a close 
inspection of the workplaces for potential risks is essential. Other social and economic factors related with the occurrence of disease, 
such as unregistered employment rate and unlicensed and uninsured work, should also be considered. Finally, optimal healthcare and 
better living conditions for patients with silicosis should be ensured.
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review, we aimed to present the current status of silicosis in 
Turkey using the available published data. For this purpose, 
we performed a search on PubMed, Google Scholar, and 
“Turkish Medicine Index (Türk Tıp Dizini)” using the terms 
“silica,” “silicosis,” “pneumoconiosis,” and “Turkey.” To ob-
tain previous publications, we also collected the references 
of the available publications. Additionally, the statistical data 
produced by the government, which are officially available 
on the websites, were also examined.

MAGNITUDE OF THE SILICOSIS PROBLEM IN TURKEY
It is extremely difficult to visualize a clear and entire picture 
of the problem because of the lack of specific surveillance 
systems for silicosis or other occupational diseases in Turkey. 
The second important challenge is the presence of  high un-
registered employment rate. According to the report of Turk-
ish Statistical Institute, the labor force in 2017 was around 32 
million, and the rate of unregistered employment is 33.6% 
[6]. This might be the negative side, which is out of our sight, 
and it may be much more problematic as previously observed 
among denim sandblasters, that almost all cases were unreg-
istered and uninsured and most of the workplaces were un-
registered or unlicensed [7].

The only available and relatively reliable data come from Tur-
key’s Social Security Institution, which annually publishes the 
records of the loss of earning capacity [8,9] in the profession. 
However, this data can only reflect the tip of the iceberg be-
cause the occupations of uninsured workers are not included 
in the records and it only presents the data of relatively se-
vere cases. Nevertheless, this data might be reasonably useful 
to project silicosis among the other diseases annually. Ac-
cording to the statistics of the duration between 2013 and 
2016, the number of workers who had suffered the loss of 
earning capacity was 351, 494, 510, and 594, sequentially 
[8]. Among them, the pneumoconiosis rate shows a slightly 
increasing trend as 18%, 20%, 35%, and 33% between the 
above-mentioned years. Although the data are insufficient to 
reach a robust conclusion, it depicts the increasing trend of 
pneumoconiosis parallel to the increase of the total number. 
Compared to asbestosis and coal worker’s pneumoconiosis, 
silicosis is the main responsible disease for this increasing 

trend (Figure 1). The data are extremely farfetched to show 
the real situation, but it gives us an idea about the past or 
recent past, according to the latency periods of the diseases, 
drawing an analogy to the stars on the sky having different 
ages but seen altogether on the same sky on a given day.

The electronic health records of hospitals might be another 
useful piece to solve the jigsaw puzzle. Although the state 
hospitals have a common network and can share data among 
them, the university hospitals, either government or private 
ones, keep their records to themselves, thus making it difficult 
to visualize the complete picture. Information regarding this 
group of patients can be obtained only when the researchers 
from those hospitals regularly publish their patient data as 
case series. Although they are few in number, they can still be 
useful. The three specific hospitals dedicated to occupational 
diseases can also provide some data about the situation. Hos-
pitals in Istanbul and Ankara receive applications throughout 
the country, but the hospital in Zonguldak mainly deals with 
coal mine workers who work in the mines around Zongul-
dak. For example, according to the data of Istanbul Occupa-
tional Diseases Hospital for 2008-2010, denim sandblasters 
(50.5%), dental technicians (12.0%), and coal miners (6.7%) 
are ranked as the top three groups acquiring pneumoconiosis 
out of the 208 workers [10], followed by others, including 
casters, Teflon-pot sandblasters, ceramic workers, sandblast-
ers for other reasons, welders, quartz workers, tunnel workers, 
raw glass workers, and lathe workers, in the decreasing order. 
According to a university hospital-based study [11], analyz-
ing the data of 60 workers for 2013-2015, ceramic workers 
and dental technicians comprised 80% of the cases, in equal 
numbers (24 for both), and were followed by sandblasters, 
welders, miners, and marble cutters.

THE EXAMPLE OF COAL MINES
Coal mines in Turkey have always been in the public eye 
because of the tragic accidents. The most tragic one occurred 
recently in Soma on May 13, 2014, wherein 301 lives were 
lost during the disaster [12,13]. The coal mine industry can 
also be considered the starting point of occupational disease 
awareness and implementation of dust control measures in 
Turkey, and we can infer some important lessons from the 
coal mine experience. In the previous years, pneumoconio-
sis was the major reason for the application for the loss of 
earning capacity. Among 5000 applications for the loss of 
earning capacity between 1994-1996, pneumoconiosis rate 
was 59.8% [14]. Most of them were coal workers pneumo-
coniosis, which is now considered a subgroup of the recently 
termed “coal mine dust lung diseases” [15]. The proportional 
decrease in the number of pneumoconiosis cases reported in 
the following years may reflect either the success of rigorous 
surveillance system by Turkish Coal Enterprises (TCE) in coal 
mines or an increase of awareness of other occupational dis-
eases other than pneumoconiosis and lung diseases.

In a study investigating the condition of coal mines from 
1985 to 2004, pneumoconiosis prevalence was found to be 
very low compared to the other sectors as shown in Table 
1: 2.47% in 2004 and 1.63% in 2004, with a temporary in-
crease to  6.23% in 1999 followed by a decline again [16]. 
However, the number of total workers also decreased from 
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Figure 1. The number of cases of coal workers pneumoconiosis, 
asbestosis, and silicosis with loss of earning capacity between 2013 
and 2016 according to Turkey Social Security Institution Statistics 
[8]
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38.231 in 1985 to 12.261 in 2004. The decreasing number 
of workers in TCE might reflect a shift from TCE coal mines 
to small and private enterprises where control measures are 
expected to be lower. Inadequate and ineffective regulations 
or control measures might end up to the resurgence of the 
problem [17].

EPIDEMIOLOGIC STUDIES ON SILICOSIS
The epidemiologic studies on silicosis occurring in differ-
ent sectors had different screening methods, including either 
chest x-ray evaluation or high-resolution computerized to-
mography (HRCT) evaluation or both, which indicate differ-
ent rates of silicosis according to the sectors. The prevalence 
of silicosis is higher in the studies using HRCT as a screening 
tool compared to standard chest x-ray evaluation [18-20]. 
As shown in Table 1, silicosis is currently observed in differ-
ent sectors and sandblasting seems to have the highest risk 

amongst various sectors. Although the prevalence of silicosis 
was 53.1% among denim sandblasters in 2007, it increased 
to 96%, which is the highest prevalence reported to date, af-
ter 4 years follow-up of the same population with no further 
exposure history [7,21]. In dental technicians, the prevalence 
increases 2 to 5 folds for sandblasting [22,23]. Among other 
sectors, the ceramic sector seems to have the lowest preva-
lence [24,25].

Compared to the coal miners, patients with silicosis were 
younger who had relatively short exposure duration. Rela-
tively younger age and lower exposure duration may be con-
sidered an indicator of worse working conditions and higher 
silica exposure [16]. Additionally, the type of the job seems 
to have an effect on the amount of the exposed inhalable dust 
and therefore  different rates of prevalence of silicosis within 
the same workplace (Table 1) [26-34]. 
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Table 1. Silicosis prevalence studies performed in different sectors other than coal mining*

Sector Study Year Mean age, years Total exposure duration Silicosis rate

Ceramic Sakar A., et al. [25] 2005 36±6 140±74 months 24/365 (6.6%)

Denim sandblasting Akgun M, et al. [7] 2008 23±6 36±25 months 77/145 (53.1%)

 Akgun M, et al. [21] 2015 27±6 41±27 months 80/83 (96.4%)

Dental technicians Cimrin A., et al. [22] 2009 28±8 12±9 years 33/140 (23.6%), 
     general 
     22/44 (50.0%), 
     only sandblasters

 Özdemir D., et al. [26] 2010 29±8 14 years 5/36 (13.8%)

 Ergün D., et al.[23] 2014 35±9 11±8 years 90/888 (10.1%), 
     general 
     79/171 (46.1%), 
     only sandblasters

 Kahraman H., et al. [20] 2014 32±8 17±9 years 35/76 (46.1%), 
     HRCT based

 Berk S., et al.[27] 2016 31±9 14±9 years 10/32 (31.3%), 
     chest x-ray 
     22/32 (68.8%), 
     HRCT 

Foundry Akkurt I, et al. [28] 1997 34±4 10±4 years 9/48 (18.7%),  
     high dust exposure 
     4/36 (11%),  
     low dust exposure

Quarry Karadağ Ö.K., et al. [29] 2001 40±0 10±0 years 27/85 (32.1%), 
     high risk 
     43/109 (22.7%), 
     low risk

 Akkaya A., et al. [30] 2001 40±6 12±7 years 45/50 (90.0%), 
     heavy exposure

   34±7 3±4 years 21/40 (52.5%), 
     low exposure

Quartz mill Polatlı M., et al. [31] 2001 36±8 9±3 years 8/67 (11.9%)

 Öztürk A., et al. [32] 2012 32±8 ≤5 years (80.5%) 103/448 (23.0%)

Sandblasting Sevinç C., et al.[33] 2003 32±11 8±6 years 3/11 (27.2%), 
     chest x-ray 
     4/11 (36.3%), 
     HRCT

Welding Cömert M, et al. [34] 2014 39±8 17±9 years 8/44 (18.2%)

*Among the recent studies available as full text, those providing prevalence rate and exposure duration were included in the table. 



INCREASED AWARENESS OF SILICOSIS AND ITS HAZARD
Although implementing effective surveillance and control 
programs can prevent silicosis, there are many obstacles 
in achieving this goal [35]. As seen in several instances, its 
hazard in a new occupational setting is usually neglected or 
underestimated, but it costs lives and only attracts public at-
tention following a disaster as observed in the Hawk’s Nest 
Disaster in the US [36] and the epidemics of silicosis among 
former sandblasters because of denim sandblasting in Tur-
key [37]. Unfortunately, despite facing repercussions of such 
disasters, precautionary measures are not taken and similar 
events occur in new settings in the same country or another 
place.

The awareness of silicosis in Turkey has increased following 
the epidemics in denim sandblasters in the beginning of this 
century [7,21,37-44]. The increased awareness had some 
positive effects; sandblasting using silica-containing material 
was banned, the uninsured workers were provided access to 
free healthcare, and compensation rights were given to those 
with severe disease. It also alarmed the authorities to review 
the regulations and control measures. However, workers who 
were diagnosed with silicosis suffered psychosocial challeng-
es, thereby making their lives more difficult. The diagnosis of 
silicosis is usually considered as a cause of imminent death 
among the workers due to spread of the death news of sili-
cosis patients, who were mostly denim sandblasters, on the 
media [45]. Because many new job applications require a 
healthy individual, it is extremely difficult to get a new job 
for such workers and to earn a living.

Silicosis leads to death in several industries and workplaces, 
such as quarries, mining, tunneling, foundries, glass indus-
try, ceramics, cement, and all the sectors in which sandblast-
ing is used. In the past, around the 1930s, silica exposure 
and silicosis were mainly observed in mining sectors and in 
quarry workers [46]; the areas of concern currently are the 
silicosis among dental technicians and construction workers, 
particularly those involved in huge urban renovation projects 
throughout the country. Although silicosis cases in the ce-
ramic sector are of high importance in the media, there is no 
currently available data to assess the real situation. Acute and 
accelerated silicosis cases have been incidentally reported 
in various fields, such as in Teflon-coated pan manufactur-
ing because of sandblasting and electric cable manufacturing 
with fatal outcomes [47-49].

CONCLUSION

Because of the lack of a definite treatment of silicosis, preven-
tion of the disease should be the main target. Better occupa-
tional disease registry systems would be useful to be able to 
assess the magnitude of the problem, which is required to 
combat the occupational diseases. Thus, in addition to the 
implementation of effective regulations, which does not al-
ways mean better control, sustained close inspections of the 
workplaces and routine screening of the workers are required 
to achieve the desired control. To decrease unregistered em-
ployment rate, unlicensed and uninsured work should be dis-
couraged. For the workers who are already diagnosed with 
silicosis, a new comprehensive approach is mandatory not 

only to provide them better healthcare but also better social 
and economic conditions.
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